Differential antioxidant/pro-oxidant activity of dimethoxycurcumin, a synthetic analogue of curcumin.
Dimethoxycurcumin (Dimc), a metabolically stable analogue of curcumin, is under investigation as an anti-tumour agent. Recently a number of studies have been performed on Dimc in this laboratory and also by others. In the present article, all these results have been summarized and wherever possible compared with those of curcumin. Rate constant for reactions of Dimc with superoxide radicals was comparable with that of curcumin, while its reaction with peroxyl radicals was much slower. These results were further supported by the observations on the scavenging of basal ROS levels in lymphocytes and evaluation of antioxidant activities. In line with the earlier reports on curcumin, Dimc was a pro-oxidant and generated ROS in tumour cells. Both curcumin and Dimc were non-toxic to lymphocytes, while exhibiting comparable cytotoxicity to tumour cells. Additionally, these compounds showed higher uptake in tumour cells than in normal lymphocytes. Fluorescence studies on both the compounds revealed their binding to genomic DNA, similar sub-cellular distribution and nuclear localization. All these studies suggested that methylation of the phenolic-OH group in curcumin, although decreasing the antioxidant activity marginally, showed comparable pro-oxidant activity, making it a promising anti-tumour agent.